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(54)Title: NOVEL VEGF-LIKE FACTORS 



A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which falls within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 
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TOgJo(angiogenesis) ©Jiffitt, #Jltofc*>^:*-;i/©<Kfcfc: J; 

1^3. *®*T*S*>iiB£nTV>34Mt#* MflJMJMfta? (vascular 
endothelial growth factor WT> r VEGFj iiflp-f 3o ) TfcSo VEGFIi, ring 

^Ht$H^T-fc£(Senger,D.R.et al, Science, 219:983-985( 1983);Ferrara,N a 
nd Henzel.W.J. Biochem.Biophys.Res.Commun.,161:851-858(1989)) 0 t hVEGFil 
teJ-lzte, Sooi^rV^^SU ^7?-f '>>^©$t^fc:j: 12U 16 

5, 189, ruzo6<dti smfrbtezmmvyytJT'&Bf&zti, d©*sm> 

VEGF^g^S^>^^->*^TCi:^ffi^$nT^-5(Houck J K.A.et al. Mol. 
Endocrinol. 5,1806-1814(1991)). £fc, VEGFKii, ftglftftggftTfcMlt 
-ltffrfcU VEGF©flt-l'x©*g£#, *>^*;ufcafcffifiT*a 
ftTl>3(Vries,C.D.et al. Science, 255:989-991( 1992) ) 0 

Vm<Dmmmi : tLX&, £;ixg;T-t::PlGF(Placental growth factor)-?>PDGF( 
Platelet-Derived Growth Factor)#l|i|&l£<**iT;*> tK i&Wfi&iWcfl U mm 
{&irStt£WT££2:#^£ftT^a(Maglione, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)) c c^lCgiatc&oT^ VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), #tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 

ZZt&WsV&ZtlT^Zo £tzs Clft£>0VEGF7 7 * U -lilto^CD^T-^ < x ifli 
^ZZttfw®£tiX^Zo tot, VEGF7r ^ U-tt, ftffl&fr&Mie 



«B)il<PBBm 

VEGF77S. 'J-tJl-r*«faft^>^^>Ii3«i:Uftt^>^^H*D 

Sifi^D-->^^tifeVEGF7T ^ 'j-£D— D.VEGF-Ct*^ D 
— * J# -a jgfc^ § GenBankx — 9 ^c— ^ 4* CDEST( Expressed sequence 
tag)&l5STS(Sequence tagged sites)t:WLTff ofc.Jf ©|gjR,VEGF-C©C5|ti|IHBJ 

^ -f v - $ ISSr U 5' RACE&, UCmxtZMtZ cDNA£ «fi U #81 L „ $ 



Il " 
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3 

t ^ U-Kllf S4#i£>* >M*-(WT, r VEGF-Dji;ft-«-rs)-efcSh^x.fc 0 ^fc 
, *^B^#^(ix SM&Lfct hVEGF-D;tlE?#:3-b*T5* >M?M£*iigil*l 

Lfcfc bVEGF-Djt{E-?£StCTr}*fc£t/7y hCVEGF-DjgfK^^^gtr^-i: 

IptK*&fy5l±,VEGF7r ^ 'J -£JI-f ZMte* J: Vtt^ W^f? 

(1) E?'J#^ : 1 KUBac^w^ff, ^fclil^w^f!*©:^ ^«B£ 

(2) 8B?'J#^ : 2(zia«©DNAi:>'N^yuy^X-rSDNAit)SD-h-1-^^>;'? 

(3) (1) Kg3«©*>>'^1f£:J-Kir3DNA, 

( 4 ) 8B£'J#^ : 2 tii3*e©DNA£:;W ^-f XT3DNA, 

(5) (3) ifcfcfc (4) lCH3«£©DNA£^*f^*-. 

(6) (5) fc|B*®^**-*«8r*JB«tel*<*s 

(7) (6) C8B*©JKK«g«H***S*-r*ci:*«f«^rax 
(2) lCfB*fc©*>^ff<££»i;fri^ 

(8) (i) *fct± (2) t:ea©^>M^Htig^-r*ift<*s 

(9) (1) £fcfci (2) CIB*©^w^!Pti:*tt^>7 , ;i/4:©JIS^jStt* 

^m-rax-g^tf, ( i) ztzi* (2) cg3«©^>^^«cie^-r*<b^«5 

(10) ( 9 ) izmmcDfi&lzX *) JMteft*. ( 1 ) £ tzi± ( 2 ) (ZtB«© 
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*«W©*W<*St (VEGF-D) «±,VEGF-CCJ4LW3i35!ffil^H4**LT**),VE 
GF 7 r ^ 'J -©»4# g © X- th 3 # * £> ft 5 . VEGFIi t * 1* -5 ifo £ 
ff£$££M^f^U*©ffe,IS^ U ^v^TO^^MfiE.lI^MJiotiJi 
©PS (3 K£> & ft * ftttifiltf#f£$ Ic & H ^ U T \> -5 £ i: * t, fix £ t) > *SgHJl 

©* w**iifcH«©«te*fioT^sfc%;t&ft* 0 

^lfi#T&ftfcJ\ &»©£&££ *K S!#K : lfciEtt©VEGF-D©7 5,/»© 
mL<liM©7^i^iD, g&LT, *$6l»©VEGF-Dfc:afe££jD;t 

ttc:©«fc3fcAxtt&3£££W:, ^ilc^tiit^^o £©«fc-5&iij£g* 

OMJ:l/t^ OE-PCR (overlap extension polymerase chain react 

ion) i£(Gene 1989 77(1) p51) UZoX&ttmJ f> ft£o 
Sfes 4:J6W©VEGF-D*3-K-r4lil5««:2tgfl«©DHAtt, ffe©£ttfc43^ 

■CVE6F-Di:R|«©«li6*Wrs^W^K*3-KrSDNA©**t:ffl^c,ft*o 

00* «n lH#T-*ft«, ffi?'J#^:2{CHB«©DNAra* L < «*©-$£ 7"D- 

LT»ffe©£ftl*#©DNAfc:*4L>W fVyj-V— y 3 >£fr 
£BJ3©t: hVEGF-D©^^p^^flfe©^ti^^»t-5c:hli, 
T" ifc 5 o '& r> X , 82 F'J#^ :2 fc §2«B©DNA t s\ -i V U ^ >r X T 3 DNA * £ *^B^ © 
SftT-fc£o fl&©£Wi:LTHu 0J;ifcjU 7^x, 7^K ?<*jS&£2>W£ 

ft£o 

VEGF-Di:1l|l6Wt:M3fii:^>^^Ji*D-K-r4DNAtt> ii^"J#^ : 2fc23«© 

ii5 l^ffi ffltt $ * T * DNA* t % ft #© a -f r U *W -t? - 3 > ©£#©-01 
Sr^-Stf, JMT©$n< T**>So BU*k ExpressHyb SolutionT'68°CT-30^P t Sl7 , l/M 
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-100 o CT•2~5^^^fi)^t,7K±-e^^■r^o«fUV^Exp^essHyb Solutiontcrn- 

7* U^-t?—> 3 >£fr? 0 £?g©2xSSC> 0.0555 SDS»ttTl0#M1*o 
,4@T5t^1-So45°C(D0.lxSSC,0.n SDSfcfcT3aiBffi£T*.:*- h^tf?^ 

WTO*D<T*So BP 5, ExpressHyb SolutionT-68°C 
-e30 7 }Pri]7'lwW 7*'J^>f -tf-S/a>%*^«:-5„ 7i;*7YV h-7-7^t 
trD-7*^95°C~100°CT-2~5^^fifeL^ 7K±T*^ftf fr Ll^ExpressHy 
b Solution(C7-D-y$:J!jp^So ro-7**^tr«fi*t:AnSi» 68°CT-lB5fl3^ 
-f7 r 'J^-fc?—>3>£fr?o ^S02xSSC, 0.05% SDS^T-lO^To, 40 
ifcfcT*. 50°CO0.lxSSC, 0.1X SDS»*re40#|BK 

s^y)mf-is3> (d&{* & mmmirt set # wire * s „ t * 10 

Ttt, ftC, VEGF-C*=J-K-rSDNA4:n>f 7"U^>f XLft^*ff-C*acfcA»«F 

«HJ3<DDNAfcfc, £tz, *«IHCDVBGF-D*tt*ttjt^>/^JIi:LTM-r*it 
«)l:ffll^n5, IP*>. VEGF-D £ □ — K t" 5 DNA (0l*tf % E*J« : 2fca3«<D 

dna) *jia*«a^^^-t«*a*,io^^^-*iirit:i»Au a^»te 
s * it 1 4 m fa c £ # t* s 5 o 
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pGEMEX-l(Promega*tS&hpEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) fciT 

, cHom,cos«^ wit m\zm ^ n a. 

¥ £ «fc 3 pj«#ui , &fl fc J: 4 WfflS* tt * fc li 7;u * 'J 
£fc J: 3^Uf,iS*r^ > 7*u > 7 >r ufcR^iga, y^jgii^ 

d t h y ^ 7 ffi&fflttt* □ v h y ^ 7 ^ Mjft«$ti*lbfe L < i± 

ig t a * o £ f# nfctfciwi » m&m v ^ s c 1 1> njeit & * ttrnffiftzmr 

inJB?*^»tfi[*B6#Ob htt<*tz^rsCDR grafts, t h©*<Di: 

ft»f £ 7j W o m h ftfcYEGF-D* 7 MX&^GDfcxfm, 
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Agtll, ZAP&£) fcffl^fccDNA^-fT^y-SflMKU £ft£LB-r:tf d-X± 

P \y x^f >#**£j (Skolnik EY, Margolis B, Mohammad i M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991 )Cloning of PI3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) iz <fc *) jffiO&T 

*?%&%&LX^ZZ£ifi*mZtlZm*L*). VP16*fcttGA14<ETOttfb*« 
tm&TZMT'$t®ir Z «fc o fccDNA^ <f 'J U dft£±fS6#$« 

C»AU tta£*ifc»tt*D->*»f>7-f 75 U-E&*cDNA*#gf8LT*JIgS 

> tfflt&T? £ 5 ) r twoM 7Uf Fi^XrAj ( rnATCHMARKER Two-Hybrid Sy 
stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hy 
brid Systemj *x&clontechtt$ik r HybriZAP Two-Hybrid Vector System 
j (stratagenettKh r Dalton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) fcflG^M^SCfcfcHjfliTa* 

bs££) 3tp6*»LfcJB3BcDNA7^r7';-*cos«c^0iiiac#xu 
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T> *%W<D9 >/<9*lfiti$tZztZtiiti\U fa&V ynz u--> 
VtZHfe (Yamasaki K.Taga T.Hirata Y,Yawata H 3 Kawanishi Y.Seed B.Tanig 
uchi T,Hirano T,Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2 ) receptor. Sc ience, 241 :825-828 N Fukunaga R, Ishizaka 
-Ikeda E.Seto Y.Nagata S(1990)Expression cloning of a receptor for lurin 
e granulocyte colony-stimulating factor. Cell, 61,341-350) lz£ bMWiT&Z. 

7K;mm*frtitL, *tift*t::*'j=fDNA*£i*u mMk^zrv-ytLx 

cDNA^ -i *)-%z<7 i)-->7TZZblz±t), *W$(D* >^?nt&-& 

hfcffl^fc** U-->^ (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64> Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13 x Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996 , 384 pl7-9) tJ: t)*«W©^ W^Rttt^f 4-fb^«J*^ 
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m u m w ifo « iff 5: * mmi r s - *> % * e> ft a . 

VEGF-D*ic^Xtt»)lfe^©r>^-fe>^fti*:rtCil|X"rs*ati:LTtt,tt^ 

ttz.ztib ae^ -e -a- s /t » c a, s&sfc? £Mi * -c 

VEGF-Dilfe^CffiSKfJJIWStttfirSPCE&^t: J: DVEGF-DaHS*©* 

fflf t x % &&<D&m^<Djfom * e» ft £ o 
.vEGF-D^>^^H j f j ^©7zf^^ h^miM^m.mmmm^m. &%u&m. 

fa#m!&(D&tin&8 tJ&ffl-f * Zt^, VEGF-D* n<Dtm*7 >^^-^h 

t:iit6-rs»B©Jfi**li:LT«ffl"rsci:*#*&ftS« *fcVEGF-D©tfttt£ 
ffl V > fc£Sfcfc ct *) , VEGF-Djt£fim CAS 1%m<D&m tjfcffl 

ftSo 



VEGF-MSfc^ &ESTE8k atf^n-r.^CJB^fcr^v-©!! 

02 tt, EST (H24828) ^VEGF-Ci:©^ ^ J ttffiJDOJttt&^Tia-C**. 
H3tt, VEGF-Djgfe^ilx 3ft*Tfc*££ftfcW775 U-**#-f4* 
£^£©7$ ^KK*J©JtR**-fBlT?aS. 
I34a(i> VEGF-D©«;M47D y h*^"TBl7f*4o EI4bli* VEGF-D©5/?r;U 



WO 98/02543 



PCT/JP97/02456 



10 

immm i ] tfastas tc x -a *^ d ^-am 

VEGF-C©C*Jg{ldtr?^S-r?. rBR3P(Balbiani ring 3 protein) 'J b- hj 
f,tl5=J>-t>it^i^iJ^*t rcGPNKELDENTCQCVC (I!?iJ#^:3) j tl^®m 
£t£stU Genbank^-*^-* ( 1 996^2^1 29 B3J&) +©±EST#tfSTSffifl|£ 
TFASTA& (Pearson and Lipaan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 

988)) x-mmbtzo mm0ki*izuT(Dt>(Dzm^tz (&i) 0 



£1 


Sequences : 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



Z0)&m, c:cDii>-t>-9-^E?iJ>£:u-K1-Si:#^f>n5EST(Accession No 
• H24828)£ja^£Lfco Z(D®,m\± l"The WashU-Merck EST ProjectjicfcoTg 

m}*mz$<b lzKhl(D runiGenej iz&Z&mzft^t^ m-&fc?&%<DlW 
£#X.?»ftSgiJ?iJ#, 3.©EST£^«>±S|5-e5{S [T64149, H24780, H24633, H248 



WO 98/02543 



11 



PCT/JP97/024S6 



28, T64277 (1996.3. ] aS^tlTV^C fctfWBLfco £#9^ T642 
77£T64149, H24828£H24780Ji**l-?ft|Il-* o->©5' UmtZ* &*'ij<2*l£-tf 
T-feDs *®*D->CD-f >it- rit^Xli£^£>&^0.9kbTifco;fc (g|i) 0 
H24828©ffi£iJ Ji^ *» ofc7l/-Af^>^ ^gfi^J tHIRT £ 

$VEGF-C©Be^^M^T^Si:104r ^ y^*28ji©T ^ y^^-i!lL-r*!3 (2 

7%) , t*^->xx>r>^7 , D';>^^>;^Mo^ii^{ias^r^y^^ 

£<{S££ftT^fc (0 2) o «#d4lfciEW*aft*T^Ufco 
[HSte^J2] 7^ 77 U-frfcOcDNACD^D-^V^ 
«*t:«t DJI^£ LfcEST<H24828)©ffi*J&aSfc5^Effi©:7-7>f v-&tf3'R 
ACEfflO 7*7 >f v-( 5' RACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' ( gB?'J#^ : 4 
k 3' RACEffi : 5' -GATCTAATCCAGCACCCCAAAAACTGC-3' ( B£?U#^ : 5 ) ) £ »8t U fc ( 0 
1) o t M»S*©Jt«UA*RNA*&jfi*G2fil**fflV^Tx -*«cDNA*ftl*U £ 
*OW*J|ilt:r^'7 , ^-cDHA*ig^*-&fccDNA-e*4 TMarathon-Ready c 
DNA.Lung (ClontechftSJ) j SttSfcU ±M7 =y 4 ^? -~M$T *f 7 * -7 =? 1 
Z> AP-IT*^ A "7- (5' -CCATCCTAATACGACTCACTATAGGGC-3' :6) ) 

(HI) £ffll^T> PCR^ff^fco ft*, ±IBTy7*^-cDNA^tItt, 7W- 
r^^f v-AP-lS^AP-2^NY7U^X-r5MA J #&-rSo PCRWU 94°CT1 
ft(D®MVts 94°CT30^> 72 c CT4#©M£5l7M^;W 94 6 C-£30fj\ 
70°CT-4#<Z>MJI£51M £?>tCs 94 8 CT-20^ n 68 0 CT-4#©M£25-!M * 
^KDsfeftT-fr^fco [fc£U TaqtflM^ — IffcLT, I" Ad vantage KlenTaq P 
olymerase Mixj (Dftt>*) i"TaKaRa Ex Taqj (^SigSii) MM0^'y7 

r-zm^tto ] zo&m. 5'mtym<D, **i^*xi.5Kb, o.9Kb©»rJt#iiiii 

£ft£ 0 Ztie>}Sifr%, TpCR-Direct Cloning System (ClontechttlO j , r p 
CR-TRAP Cloning System (GenHunterft&D j % RV rpT7Blue-T vector (Novag 
entt«) j *flH>T* *MM D-^>0Xfc. fti>\ 5'RACE»r)t£ r p CR-Di 
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rect vector j \Z$ P-- >^-f SBSfctiU r 5' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(iS?'J#^:7)j % #tf r 5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' 
«:8)j *7*7>rv-i:LTfflV\ S«Mi*ffofc. 

3 ] &mtnv>mtt 

r ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase FSj&tf r 377 a DNA Sequencer (ABIM) j £flJ^TD 
NAga^iJ^yi^Lfco T^-fv— £fci\ i9 9 — ft<D75 4-?— (5' -AATT 

AACCCTCACTAAAGGG-3' (K0J«:9h 5' -CCAGGGTTTTCCCAGTCACGAC-3' (BE5l#-5 : 1 
0))a^ AP-2r-5Yv-(5'-ACTCACTATAGGGCTCGAGCGGC-3'(iSB«|#-9:ll)) % £ t, 
CWT©10«£©ffiMrtr5-f (Si 2) „ 



^2 





:12) 


5' 


-AAGTCTGGAGACCTGCT-3' 


SQ2(E*J*Mf 


:13) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(8E#J#^ 


:14) 


5' 


-CGCACCCAAGGAATGGA-3' 


SQ4(gd?'J#^ 


:15) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(itf'J#*f 


:16) 


5' 


-CATCAGATGGTAGTTCAT-3' 


SQ6(1H^J#^: 


17) 


5' 


-ATGCTGAGCGAGAGTCCATA-3' 


SQ7(ffilU#^: 


18) 


5 J 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(B2?!j#^- 


19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 




20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(BE*J#S:21) 


5' 


-CAGATCAGGGCTGCTTCTA- 3' 



z d > ^ l tzv mom. 5kb©»rtt- 1 3* mom. ^om^oigmm 
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LtztZZ, £®»r«it£*tt±ftW2kbT, 3547' ; smfrbl&Z* 

zj — K L-5 SiBfc^ft^fc (E#l#^ : lSViH^'J*^ : 2) . Genbank^-*^ 

-zc&nzftT^tz&immtom&zmuz&to ffe©vEGF7 7* u-iir 

**r^fc?T*a::fc:W»&*»i:&ofc (03) o ("HSVEGFj ft 

, t h<D TVEGFj £JIU ""HSVEGF-Dj , THSVEGF-Cj N HiSVEGF-Bj 14, t h 
VEGFO*-* Defeat h TVEGF-Dj > t h ryEGF-Cj , t h TVEGF-Bj £**x 
Ztimto Zblz, THSPDGF-Aj lith(5 rpDGF-Aj , l"HSPDGF-Bj (it hcD r 
PDGF-Bj . r HSPlGF2j ttt hO rpiGF2j **n^nj§r 0 {R^^JifcE 
?iJ£a&#-C^Lfco VEGF-DfcJu ^tr *>Flt4 'J fS> h* £ LT * n--> 7£tltz 
VEGF-Chi^^^^EO^-^^LTUS^i:^?). Flt4h<6*fc Hr 7** — C*ff S 

tffckflT'Dy h (HI4a) > Stfvon HeijneO);5&(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T^^;^7*f- HW»A*tFSS1"5 i: (04b 

VEGF-C £ mmz £ e> & % 7*n -b y v > y § Djffet4 * $> Z> t h *i* . 

TpCR-Direct vectorj + P-^>^£ftfc5'fl!l»Tfr £ t) „ EcoRVtzJ; 

oT^DtfJSftSfilkbpOKrtt* [a-"P] dCTPC«fc»3«mU 7n-7*i:LTffl 
^tzo tiMtttt r Ready-to Go DNA labelling beads(Pharmacia*±S£)j fcffll^fc? 
>yA77-f Off ^fco ""Multiple Tissue Northern(MTN )Blot-Hum 

anj > r Human II j n r Human Fetal j x JkVF r Human Cell linej (Clontechtt 
Kt) fcffll^ TExpressHyb Hybridization Solution (ClontechttSi) j *T-$i£ 
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itfi? li (C jfi I n $ <D? & %> t % X t> flit o 

2^0) 7*^ ^- T5' -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (lfi?!J#^:22)j 
. T5' -CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3' ( iE?iJ#^ : 23 ) j £ U th 
VEGF cDNAOT5y^89#i^c,181#S{Cffl^-r^ti^=&li*Stfc„ #£>ft£DN 

KpQE42 (QIAGENtti!) £ ("ligation kit IIj (£ii&*i£g) &ffl^TIS£Lfc 
o ?#<Dftfc7*5* * K£*J$BSG19003[pREP4] (QIAGENttti) fc#AU £g£ 
S*r*££5 to^Lfe?'*;** K (pQE42-BS3) £SiRLfco 75** KpQE 
42-BS3£*8§®BL21 (InvitrogenttSSJ) £#AL> lOOmg/1© ^ ij > (&3*ffl 
T^t^'J^M^A, WttlUKttH) *^trL BrothT-lOmligHU *n**f 
t^L Broth 200ilfc*«Lfco 37°CT1.5l$IHUa*«. IPTG*3iMi:fca,fc-5 fcJft 
ife*in^T^P,{337 ,, CT-5BtP l gjg#Lfeo iiUfct, TQIAexpress Typell kit 
j O/DhDHUC^U, Ni-NTA*^AT*#>/^M£*!iiLfco 
[ %%m 6 ] *g§ 1 £ J; 5 DHFR-VEGF-DfUs^ * > ? S 

■ t h VEGF cDNA© 7 1 J g£89# i *> £ 181# g (Cffl § f S HJfe0)S t IH l; 7 
v-T-liiULfco ?i^tLAcDNA»T^^JIS^BglIi:SallT*MLx 
BanHIi:SalIT'jiaStfc7-7^^ KpQE40 (QIAGENttii) £ ""ligation kit II j ( 
£*ij£tt$D &fflV>T*S^Lfc. fl?>tlfe777^ r*£*)lSSG19003[pREP4] ( 
QIAGENttM) l:«AU Mt«fT3t«!)SS*Lftr77 5 h* ( P QE40-BS 
3) ^SiRLfeo 777 5 KpQE40-BS3£*fl§®BL21 (InvitrogenttSO tC2*AL 
* lOOmg/lcO t:^ ^> U > (aMT^i/'J^MJ^A, BS&S2Htt$D *^tr 
L BrothT-lOmligiiU *ft£#rLV>L Broth 200ml £*IMLfco 37°CT-1.5B#P^ 
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tz'ik, TQiAexpress Typell kitj ©7*P h=3-;MC&l\ Ni-NTAft^ AT'DHFR- 
VEGF-DUl-a *W**E*tt»Lfco 
[^56^1 7 ] VEGF-D oMkOt u-~> 7 

TMouse lung 5' -stretch cDNA libraryj (Clontech*tM)£1.5xlO s pfufc2|: Lfc 
THybond-N+j (Amersham-M):? -f ;i/ * -(20cm x 22cm) £2&{1^ Lfe 0 ift50ng© 
human VEGF-D©PvuII»t>t-£ TReady-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciatt^)T-a"P-dCTP(Amershamtt^)T-^ISIL^*)©$:7-D-7 p i: LT r Expre 
ssHyb Hybridization Solutionj (Clontechtti4)*ffll>68°C*^55°C^©^^ ^ 
x> h/W r»J^>f-e — S/a >*2Kp|fflfT^fco 2xSSC, 0.05X SDS*ffll>M"C 
10#K4@7*;u* — &ifc#Lfc&0.1xSSk 0.1X SDS*ffll^45"CT3^Bift^Lfc 

0 THyperFilm MPj (Aiershaitt»)i:itJ»IS&fflV^7 >f ;i/^-*-80JSET— 

CUgSStLfco J|l*Lfc7A*T>NAtt7l/-r-7-r -fe-rfrf) r QIAGEN Lambda MAX 

1 Kitj (QiagenttSDSfflUTttSHLfc. -f hDNAfcEcoRIT'iiD 0 LpUCll 
8 EcoRI/BAP (Takarattl^)t-9-y^D-^>^Lfe^ABI377v-^>-9— (Perki 
n ElKra»)CJ:»)K5!l*&£Lfco nt>tlfz?u-><Do*>n&?2>2m<D?u 
->*»e>v«>^VEGF-D©±ftft3-K-r6cDMA*fHllfiRLfco v^^VEGF-D cDN 
AflDttUfcKai&ZJittfcr ^ ^ttEM*KW«:24t:^r« 

[ 8 ] ?n VEGF-D cDNA© V o > y 

TRat lung lambda ZAP II vector j (StratagenettiO£1.5xl0 1 pfui£¥L£ r 
Hybond-N+j (Amershamtt££)7 -f ;U*-(20cmx22cm)£2#({ti*Lfco H&l/xgCDio 
use VEGF-D cDNA©l-782bpWfr* TReady-To-Go DNA Labelling Beads(-dCTP)j 
(PharmaciattS!i)T*a"P-dCTP(AmershamttK)T"^liiSLfe%©«:rD-yi: UT r 
ExpressHyb Hybridization Solutionj (ClontecM4t!0£ffl^68 , C7!>»£55 9 C^©2 r 
7i;x> P A>f 7U^r-tf-$'3>*2l$IB]fT-3fco 2xSSC, 0.05X SDS*ffll>3 
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»T10#H4@74;W*-£ifc&Lfcao.lxSSCs 0.1% SDS£flH>45 0 CT*5#|iaftr* 
Lfco r HyperFilm MPj (Amershan*±SO£$*iifcfc£fflt>7 <f ;U£-£-80jgT'-Bfc 

->t*HLfeo #$Lfctf 7"^D->fciE.coli SOLAR(Stratagenett»£) 
^ExAssist ( StratagenettR ) £ flj ^TpBluescript'viZJ bfHlL 
fc&ABI377:>->r>-?-(Perkin ElierttHOfc X *> JS£K*J £ j*£ L fc . 
Hx 5* hVEGF-D cDNAh#x.^ti5BiI^'JT-tt$>ofc^ x K>£T-#A/t:U 

*CIT\ ^D-=>^T#«cz>o/iC*J|||ffl»©cDNA*f9afc»C «"Marathon- 
Ready rat kidney cDNAj (Clontech?iS!i)£7 1 >7'l'- hfc L5' 7*7 v- tqct 
GCGAGTGTGTCTGTAAA( S2^'JS^ : 26 ) j i:3'77-f7- r GGGTAGTGGGCAACAGTGACAGCA 
A(i2?iJ#^:27)j £ffl^T94°C15Ek 55°C30fJ\ 72°C 2^ ^ 40® ij^l ^) fPCR ^ L 
tzo ^?>ti£:»rtf-£pGEM-T vector(promegattii)(c^7 r ^P— z>^Lfc^ AB 
I377v->r>1t- (Perkin ElierttBOt J: DE*J£&£Lfco 7^ 
VEGF-D©C*M#££tf 7 D->T*fe ofc 0 7*-7-^W 7* \) ?4 -tf-^ 3 >-£" 
f#fc7 0->£PCRTf#fc7D->©£j£frt,7 y hVEGF-D©:£ft£&&Lfco J* 
& L fc £££$1:13 «k tffi^T - ^ y $gfi?ij £ IB^iJ : 25(z ^ f o 

jg%±<P*];flqJiteftfe 

*«H8t«tD, VEGF-Ci:Wfi«cffil^tt*«ra«fa4^W^H (VEGF-D) £ 
&V*<DMte¥1fi%.mi<tlt:o VEGF-DIi, «4aPec*lt5iEm4Jflltflff^it 

«#B©B*fc*HI4LT^*i:%it&n* 0 ^B^oite^ii, VEGF-Doife^ 
a**SSJft«)&W*\ VEGF-DjtfE^Mtc^-rSfifE^^tCffl^SC: isASpJfife 
T'&'K ^fe^Baoitfc-^^^^-B-Tff^n^VEGF-D^^y^^ii, #j{g£ 



WO 98/02543 



17 



PCT/JP97/02456 



#u mmmmtiUMs ^ ^^im^mmomm^nta^iz^ ztzs vegf-d* 
t^ijymtLxmmm^^^mi^mt^zt^mn^ti^o nitwit 
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( 1 ) tMHAft*Xttfcffi : »MW^S?IM 

(2) JJf^VEOFtiH^ 
( 3 ) £3*5 : C1-802PCT 

( 4 ) : 

(5) {HUB : 

(6) «5fe«l<Z>*i:t:&ofciBHSLfcH*AVmij|©#^ : 

B*a ¥fi£8m^Iil 8 5 2 1 6§ 

(7) £ftB : 1 9 9 6*f7E 1 5 B 

( 8 ) mnom : 2 7 

&?'J« : 1 
E*l©g£ : 354 

£$J& : t MHomo sapiens) 
«©J13£ :M(lung) 
IB?!J 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg lie Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu lie Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser He lie Arg Arg Ser lie Gin 

195 200 205 

He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro lie 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 



mm *t : 2 

iE?iJ®S£ : 2004 

morn. : 

htfoi;- : mm®, 
mqamm : cdna to mm 

: b MHomo sapiens) 
*m<DMm :1ft (lung) 

TO£HTifl^ : CDS 
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££M : 403 . . 1464 
fta&fc£Lfcafc :E 

CCAGCTTTCT GTARCTGTAA GCATTGGTGG 
CCTGCGGCAT ACATTGGAGA GATTTTTTTA 
CTTTCYAATT TCAGGTAGAA GACATGTCCA 
TTTTTTTCAT CTCTCTCTCC CCACCCCTAA 
TTGAAATAAT TTCATTGGAT TTTGATCAGA 
TGAGGTTTCA AACTTTCCTT CTGGAGAATG 
ATGTCAACTG CTTAGTAATC AGTGGATATT 
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TCCTTACAAA GCAACTAGAA 60 

CAYGAAGTAA ATTTAGAGTG 120 

ATTTTTGGAG AACATTTTGA 180 

AAAAAGCGTA CCTTGCCTAA 240 

TGGTTTTCTG TGTGAAGTTT 300 

CAATTTTCTC TAGCTGCCTG 360 

AA ATG TAC AGA GAG 414 

Met Tyr Arg Glu 

1 



CCACACCACC 
ATTTTCTGGA 
CCTTCTGATT 
GATTGTGCAA 
ACTGATCATT 
CCTTTTGAAA 
GAAATATTCA 



TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp lie Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 115 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu lie Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He lie Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG 


TTCCAAGTTC 


CCCATCCCTG 


TCATTTTTAA 


CAGCATGrTG 


PTTTRPPAAR 


loci 


TTGCTGTCAC 


TGTTTTTTTC 

£\#*A.A£AAJ\/ 


CCAGGTGTTA 

\J UJIU U A U A A IX 


AAAAAAAAAT 


PPATTTTAPA 


PARPAPPAPA 


1054 


GTGAATCCAG 


ACCAACCTTC 


CATTCACACC 


AGCTAAGGAG 


TPPPTGRTTP 

luV/v 1 uul 11 


ATTRATRRAT 

A 1 1 UA 1 UUA J 


1 AAA 
1044 


GTCTTCTAGC 


TGCAGATGCC 


TCTGCGCACC 

Ivl UvUwnl/v 


AAGGAATGRA 


rarrarrrra 


PCC A TfiTA AT 


1 (U4 


CCTTTTGTTT 


AGTTTTGTTT 


TTGTTTTTTG 


GTGAATGAGA 


AAGGTGTGCT 


GGTCATGGAA 


1764 


TGGCAGGTGT 


CATATGACTG 


ATTACTCAGA 


GCAGATGAGG 


AAAACTGTAG 


TCTCTGAGTC 


1824 


CTTTGCTAAT 


CGCAACTCTT 


GTGAATTATT 


CTGATTCTTT 


TTTATGCAGA 


ATTTGATTCG 


1884 


TATGATCAGT 


ACTGACTTTC 


TGATTACTGT 


CCAGCTTATA 


GTCTTCCAGT 


TTAATGAACT 


1944 


ACCATCTGAT 


GTTTCATATT 


TAAGTGTATT 


TAAAGAAAAT 


AAACACCATT 


ATTCAAGTCT 


2004 



BB?'J#-f§ : 3 
EM©« : 16 

Banana : ^r* k 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
15 10 15 

: 4 

miKDfkZ : 27 

mom : -*« 

SE?'J©S3I :ffe<Z>ttift ^-RScDNA 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 



E*l#^ : 5 
K5U0fi<* : 27 

m^om -.mm 

unow®. £f#DNA 

GATCTAATCC AGCACCCCAA AAACTGC 27 

ie?<J#^ : 6 
B£?'J©H£ : 27 
l^'J©^ : km 

mo®. : -*ss 

BB?'J©ffl&i : m(D&m cafifcDNA 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

E3I« : 7 

gH^JCDS^ : 33 

^anomrn -.mcomm £$dna 
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mi 

CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 

mm^ : 8 

mm<D&£ : 32 

mwm : mm. 
mam. : 

h^Di;- -.mm®. 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 

ffi?y« : 9 

fi2BI©*£ :20 

mwm. : 4*r 
«©» : -*m 

AATTAACCCT CACTAAAGGG 



: 10 

iE?iJ©H£ : 22 
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CCAGGGTTTT CCCAGTCACG AC 22 



ffiBIM : 11 

: 

ra©H*H :flfe0tt« £«A 

ACTCACTATA GGGCTCGAGC GGC 23 



SJ*U#^ : 12 
S2?"J©ft£ : 17 
K?"J©$ : tfcfft 
: -*« 

AAGTCTGGAG ACCTGCT 17 



: 13 

lE?'J®fi£ : 17 
MCD0C : -*m 
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h*Di;- -.mm* 
Emomm \m<omm £«a 

CAGCAGGTCT CCAGACT 
: 14 

BiW|.©ft£ : 17 

kbics! : mwt 

CGCACCCAAG GAATGGA 

m&m^ : 15 

ifi?'J©H£ : 18 

ibwos : mm 

TGACACCTGG CCATTCCA 



mm*§ : 16 
EM©ft£ : 18 
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mnomrn :iM £$dna 

CATCAGATGG TAGTTCAT 18 



mm^ : 17 
mm<D&£ : 20 
f\mv>m : 

: -*« 

ATGCTGAGCG AGAGTCCATA 20 

K*|J#^ : 18 
iB?iJ©ft£ : 20 

mom -*m 

CACTAGGTTT GCGGCAACTT 20 



1B?|J#-^ : 19 
iE?'J©:R£ : 20 
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mmow. : mm 

GCTGTTGGCA AGCACTTACA 

E?U#-9 : 20 
K*J0ft3 : 20 

BB^ucogy : mm 

GATCCATCCA GATCCCTGAA 



I2?'J#^ : 21 
B25U©ft«* : 19 

ejuos : mm 

ffi<DWi : -*« 

HJ8l©fl« :ffe©*£& -afiJcDNA 
K8I 

CAGATCAGGG CTGCTTCTA 



iB*iJ&^ : 22 
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lH?iJ©fi£ : 32 
fE9J 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

Sd^'JS^ : 23 
K*J©ftS : 33 

ffi?"J©§i : 

ffi*J 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 

iS?'J#^ : 24 
iB?'J©&£ : 1581 
§m<DM : 

B£?iJ©*i3S : cDNA to mRNA 
#Sf§fc©«!BI :»(lung) 
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&mzmtm% : CDS 

ft&tiLW : 96.. 1169 
»a**^Lfc^ffi :E 
E*J 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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90 95 100 

ACA CTA AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT 449 

Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro 

105 110 115 

AGA GAG ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC 497 

Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn 

120 125 130 

ACA TTC TTC AAG CCC CCC TGT GTA AAT GTC TTC CGG TGT GGA GGC TGC 545 

Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys 

135 140 145 150 

TGC AAC GAA GAG GGT GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC 593 

Cys Asn Glu Glu Gly Val Met Cys Met Asn Thr Ser Thr Ser Tyr He 

155 160 165 

TCC AAA CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG 641 

Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu 

170 175 180 

TTA GTG CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGC TTG CCC 689 

Leu Val Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro 

185 190 195 

ACG GGC CCC CGC CAT CCT TAC TCA ATT ATC AGA AGA TCC ATT CAG ACC 737 

Thr Gly Pro Arg His Pro Tyr Ser He lie Arg Arg Ser He Gin Thr 

200 205 210 

CCA GAA GAA GAT GAA TGT CCT CAT TCC AAG AAA CTC TGT CCT ATT GAC 785 

Pro Glu Glu Asp Glu Cys Pro His Ser Lys Lys Leu Cys Pro He Asp 

215 220 225 230 

ATG CTG TGG GAT AAC ACC AAA TGT AAA TGT GTT TTG CAA GAC GAG ACT 833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
He Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 

B2?'J#^ : 25 
HdWfiS : 1491 

Ejyog? : ttft 
fficD®. : r.*m 
h*py- : mm®. 
EfllOfiSl : cDNA to mRNA 

^tm^^Taa^ : CDS 

#£{4S : 270.. 1247 

:E 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT 
Asn He 
10 

GAA CAC 
Glu His 
25 

GTG TTG 
Val Leu 

GAG TTG 
Glu Leu 

CGG. TTG 
Arg Leu 

CAT CGC 
His Arg 
90 

AAA GTT 
Lys Val 
105 

ACA TGC 
Thr Cys 



CTC ATG ATG 
Leu Met Met 

CGA GCA GTG 
Arg Ala Val 

GAA CGT TCT 
Glu Arg Ser 
45 

CTG CAA GTC 
Leu Gin Val 
60 

AAG CTT AAA 
Lys Leu Lys 
75 

TCC ACC AGA 
Ser Thr Arg 



TCC TAT GTG TAC 
Ser Tyr Val Tyr 
15 

AAG GAT GTT TCT 
Lys Asp Val Ser 
30 

GAA CAA CAG ATC 
Glu Gin Gin He 



GCA CAC 
Ala His 

AGT CTT 
Ser Leu 



ATA GAT GAA 
He Asp Glu 



TTC AAG 
Phe Lys 



GTA GAA GTC 
Val Glu Val 
125 

CCC CCT TGT 
Pro Pro Cys 



TTT GCG 
Phe Ala 
95 

GAA TGG 
Glu Trp 
110 

GCC AGT 
Ala Ser 



TCT GAG 
Ser Glu 
65 

GCC AAT 
Ala Asn 
80 

GCA ACT 
Ala Thr 

CAG AGG 
Gin Arg 

GAG CTG 
Glu Leu 



GTA AAT GTC TTC 
Val Asn Val Phe 



CTG GTG CAG 
Leu Val Gin 
20 

CTT GAG CGA 
Leu Glu Arg 
35 

CGC GCG GCT 
Arg Ala Ala 
50 

GAC TGG AAG 
Asp Trp Lys 

GTG GAC TCG 
Val Asp Ser 

TTC TAT GAT 
Phe Tyr Asp 
100 

ACC CAA TGC 
Thr Gin Cys 

115 
GGG AAG ACA 
Gly Lys Thr 
130 

CGG TGT GGA 
Arg Cys Gly 



GGC TTC AGT ATT 
Gly Phe Ser He 



341 



TCA TCC 
Ser Ser 

TCT ACT 
Ser Thr 

CTG TGG 
Leu Trp 
70 

CGC TCA 
Arg Ser 
85 

ACT GAA 
Thr Glu 



CGG TCT 
Arg Ser 
40 

TTG GAA 
Leu Glu 
55 

CGG TGC 
Arg Cys 

ACA TCC 
Thr Ser 

ACA CTA 
Thr Leu 



AGC CCT AGA GAG 
Ser Pro Arg Glu 
120 

ACC AAC ACA TTT 
Thr Asn Thr Phe 
135 

GGA TGC TGC AAT 
Gly Cys Cys Asn 



389 



437 



485 



533 



581 



629 



677 



725 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 



nmm^ •. 26 

i2?'J©fi£ : 20 

zmom : mm 



1491 



GCTGCGAGTG TGTCTGTAAA 20 



ffi*l« : 27 
E8l©ft£ : 25 

mwm : mm 
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SB^J©M^ :fl&©«E§* £«A 

GGGTAGTGGG CAACAGTGAC AGCAA 25 
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2. K*JM: 2t8B«ODNAi:/Wy»J^X-rSDHAA*D-Kt*^>;^)| 

o 

3. tS#m£IE*&©*>>'^ft£:3-K-f £DNA 0 

4. i2#|#^: 2(zl2igc7)DNAi:M^^ij^^XTSDNAo 

5. II^I3*fc{i4{ZgaiS©DNA^^tf^^^- 0 

7. »*«6t:lBtt0«IMB8l«:*l&i|-raci:*«rtai:f4, M#J3tliJfcti: 

8. flS^l ^fe{i2{C§2ieo^>>'^ft(c^-r5fc ! ii*; 0 

9 . SS#IB 1 * fc tit 2 fc gB«© * > / t * H *8tif > * {fttfj T 

10. ft*A9£H«®#&CJ;!>JHtt$;h,«, ill l $ fctt 2 IzlBigo^ 
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C*3 



SO 

H 



so 



o 

2 

V / 



oo 
oo 

XT 

a 



t- 

H 



I I 



0Q 

a 



ffi BE T 

s s ^ 

o o v. 
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m2 



HSVEGFCC* 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

♦HSVEGFCC: 



MHLLGFFSVA CSLLAAALLP GPREAPAAAA AFESGLOLSD AEPDAGEATA 

YASKDLEEQL RSVSSVDELH TVLYPEYWKM YKCQLRKG6W QHNREOANLN 

SRTEETIKFA AAHYNTEILK SIDNEWRKTQ CHPREVCIDV GKEFGVATNT 

FFKPPCVSVY RCGGCCNSEG LGCMNTSTSY LSKTLFEITV PLSOGPKPVT 

ISFANHTSCR CMSKLDVYRO VHSIIRRSLP ATLPQCQAAN KTCPTMYMWN 

NHICRCLAQE OFMFSSOAGD DSTOGFHOIC GPNKELOEET COCVCRAGLR 
HLQE 

HJsBSHIkel ErnsRoHSHJ nklfpsqcga nrefdentBq cvckrtBprn 

QSLffluiMHF |£EDRgEH!Z33 TPCPKDLIQH PKNCSCFEP ESLETCgQKH 

oplnBgkBaB Bctespqkcl lkgkkfhhqt E|scyr[3Stn rokHJ-epgf 

KLFHiOTBSB 1 OR BPFHTliHSAS GKTQQAKHCR 

sysBevcrcv EsywHrBqms 

FPRfiKRAAQG QHSRQnQ 

human VEGF-C 



50 
50 

100 
100 

150 
150 

200 
200 

250 
250 

300 
300 

350 
350 

400 
400 

450 
450 
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HSVEGF-0 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSPOGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSP1GF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPDGF-A 

HSPOGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPDGF-A 

HSPOGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSPOGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPOGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 



iyrewvvvnv 
[hlQgffsva 
[rtHacIlll 
EnrcwaJfls 
ipvhrlfpcf 
[nfIlswvhw 

ISPjlRR— 




GSSNEHGPVK 
GPREAPAAAA 
EEAEIPREVI 
EGDPIPEELY 
AVPPGGWALS 
AKWSQAAPNA 
LAPAQAPVSQ 



RSS Q 

AFESGLOLSD AEPDAGEATA 

ERLAR SO 

EMLSO HS 

AGNGS 

EGGGO 

POAPG 



STLERSEgQJ 

yaSkoleeqA 
ihSirdlpC 
irSfdolpI 



raasBleili RIIHSE 
rsvsBvdbim tvIypJ 
leioIvgsed s-f 
lhgopgeHdg aeR 



SoQIl wrRrJ!] 
@yJ33m ykBqUi 



Ilksf tsmosrsash 
3kggw ohnreoanln 

. DTSLRA 

DLNMTR 



RST — 
SRTEE 
HGVHA 
SHSGG 



-RFA fiTFYOI 
IXFA gAHYNT 
KHVP EKRPLP 

lesl Brgrrs 

SEV 
NHH 
HOR 



tlB vHBeewoBtq 
ilB sHsnewrkto 

rrB RSTEEAVPAV 
GSL tBaEPAHIAE 




tcBev 
vciov 

VIYEI 
EVFEI 

rlBdv 

TLflDI 
VVHPL 



syiskRlfe 
sylsktife 
hhrsvkvak 




QLRPV 
ANVTH 
SNITM 
HOVRM 



VRK 
LLK 
IMR 
ILH 



LhPVKVAN 

pBtisfanI 

EQQVRLEEHL 
KATVTLEOBl 

yBeltfsqBv 
igehsflqIn 
lgemsleeBs 



ELHT — A PRHPYSIIRE 
MSKLDV YRQVHSIIRB 
ATTSLM POYREEDTGE 
EI-VAA ARPVTRSPGJ 

1 LREKMKPERE 

jRfl-KKD RARQEKKSVB 

rBkkkd SA 



SIQIPEED 
S-LPATL 
P-RESGK 
S-OE0RA 
R-PKGRG 
G-KGKGQ 




asBlgksHnt 
gkBfgvaEnt 
prsovdpdsa 
srrlidrQna 
vssypseveh 
fqBypdeiey 

TVgLMGTVAK 

-sBpltsvpe 
-tBplsggpk 
eyQSkkpklk 
eiQSkkpifk 

— -BSGDRPS 
— -KPH0G0H 
— BYPSSQ- 

shsHSlcBid 
aanHtcBBn 
--BrlkBI. 



{--fHqrIIJ- 
— hQsryk- 



Sshloe 
STDGF HDICGPNKEL 



EeeBSqEvS* 

::::::::: :::::::::: :::::::::: ffioDRvtiRt 

. — — ocBlcgoa vprr.. 

— Hwsvyv gBrcclQBwS lpgpBpcgpc serrkBlfvo Bp 
vkpbsprplc prctqJhqrp Q|fl 



palcBp ImmfdedrD 

AGLRPASCfflP IkHSoRNSG 



IvcBtpcpko liqhpkncsc fe 
ivcqnkqfps qcganrefoe nt, 



Ikesl-eB 
QCVCKRfl 



VRVRRPpkgk Irkekhthok talBetQga! 



N-TDSRCKAR QL91 
RRSFLRCOBr GLII 



COKHKlFHfj 

prnqpB-nC 



nerth 
npotB 



fOKPRR. 
RKLRR. 



— orkpfht hBasgkt 

ictes pqxcllkgkk fhhqtsscyr qstnrqk 



AKHCRFPK 
-EPGFSYS 



Ik raaqgBhsr 



E VCRCVHSYW 



rB nB. . . . 
*0 rBqms. 



50 
50 
50 
50 
50 
50 
50 

100 
100 
100 
100 
100 
100 
100 

150 
150 
150 
150 
150 
150 
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200 
200 
200 
200 
200 
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250 
250 
250 
250 
250 
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300 
300 
300 
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350 
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400 
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400 
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450 
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